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w m m 

[0001] *»WH:, f -mWi»Jffl^PJ'^»4U^-^* , W J,S4t 

#rp^cmi icw^savci wvy?r~*n±m#tom&&Firm -efcSo las* 

JS*SrW*i"6tfc*BJt<5E* (Phase Detector) 602£, &*BJfctfc*SJMf-^*# 
•r33f#IS»603^ «^|gj»603*>feOW*«EEK:a^t»««*»«:^** 
Z>mj£fflffl&M& (Voltage Controlled Oscillator ; T VCO J tVfc&'fZ) 604?: 

{g^iiii7>f/^(Lovr-pass^/^) i9«^tb> feSV^ri^W-^-f/^ 

[0003] VCO604d^©m^ft-^tt. <feffiifct5!«602©-©A*«Bt-»3SA^*tb, & 
ffiJfc#*602tfX&<DA;fc*ftfcttU A^X-^f #(Data In) ^A^£tt5 0 

[0004] ^^-m^mm^ A^-^m^<Dmm^(Dit^mmmo5^ 

*)J:»>«J£$n, ^-*A^KA;^£*^A;^-*«-i§-(Data in)«r*ny*A 
^KA^ttSff^^ 

V^b^^U^mSrW^^-^-i-CData Out) £LTx-*W^S»k 
W^i"So SfcB'J«605ttU TD-FFJ, rR e timerj(y*^-Kfc£V ^Decision 
IhISSJ (JWj£IH»)i:t>V^. «S'J*605©^ny^A^«S^tt. VCO6046^>©ffi* 
**y*fll ^(Clock Out;WWffl^ns^)#A***U VCO6046*©ffl*^y 
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[0005] H8^Ufcft*©^ny^-^?lfeliI*©ft^KloV^T»Ctt§8-t-a. 
[0006] H8©ttffiJt««602©tfcffi Jt*«Mt«r*-t-H^«>«« 09^^ v ^ « 

ntLX. A^X-^-ff^(Data In)fc, VCO604<Z>W*"Tf«>SW§lJffi^^(Cl 
ock Out) (D-fitfE^ <f> 

0< <j> < 7c-efc5B#f*> #*BJfc«E*602tt, ]E«©W*SrW*i"S. 

(0=0) tt, flrffiltl5E*602<Otb^W:^^5 o 
[0007] VCO604I*, (feffiJt«E»602O W**^©7-f-bV^«:S»t. -* /2< * < 

n /2(D%mx% mm <t> tmtttxmz.. mmmfcrnz^^ ***** 

[0008] |!I10(a)7!»Miai0(c)«^O^^^^^^-^^^^^ O ^ S 
o 010(a) W\ »Jffl^n^(=VCO604(DW^^^^)^^«^" cv ^^ 

fcBHfru tH^p?^/^^ isEfcb-cv*. ^[HS&603(dw^«, vcoe 

[0009] B10(b) W\ ^•Jffi^^^(=VCO604(DtiJ^^n 5 /^)^M^@nTV> 

m^u ^m^603<Dm^tt#^ ic/M'^A^a^u'cv^. ^tu^, vco 

[ooio] HioWtt.XA^^ft^^^M^ffi^^ 4 ^* 9 ^^** - 
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coon] sxakdz?^ m&<D?vy?<f-*tt$i\B}&^ Afiy'-fit^tDmk&t, a 

-J§-(Data In) ^IH»bfc^n5/^f-^- (Clock Out)Zft*£ir%Z.ttfX^%o 
[0012] *fc, »J^605{;i:i3V^te, fttkZtltctv-ytm^ (Clock Out)&fflV 

-e, s»»kmt\ ^-^{f -*§-&«k n$ix»%z> 0 

[0013] imm^fB^W:^^ 

[0014] mSim9041?«,^X-^^^n^^ilM^^903A^^$tt^n^^^ 

-cx-*»j> s^uxv^o tem^-m^mt&K.ttisX 

[0015] fc*l, r^A^ff ^(DATA IN) ^«PJ»b*:^n^flr#fcUT, VCO^ 

^yy^mmz.xti^M^-^^m^^xm^^(o^v^n<>x^ 
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ffrr^MfrWmtt'f-tiB^toATA OUT) ^A^IX"^f PCDATA I 

i&Hu A^ix-^f -^-(data iN)*Mti?Ky?<t^^y^1rZ>y^Mj3om 

[0016] #WTfXI»l: W>T^ *^ ^^^-^K-^-^y 

i/ 3 yXj ("Design of Integrated Circuits for Optical Communications" 

) , ISBN0-07-282258-9, ^297H 

#fF^Cmi :*SfW2000-228660-^« (fg6S\ £160) 

#ffjtl»t2:*Sfil2000-216763^«(^5. 6K, #10) 

[0017] ilBL^^^n^^x-^S^Ill^i*^^-^^^^*^^^^ 
[0018] L^Utoflfe, Cl©J:5ft#J«W, 012(a) K^X^, 

a^ni«s©w^ (vcxD«a#«€-)©rt?««riw«sftv^je), Hi2(b)*«5i^ e 
[0019] ^^ras:M^-r^«>^ia^^^^^ /J ^< L '^^ l;l ^^ 11,12(0 

[0020] ±»2o©IW«r4, SV*fcM'-l^©W*fc*>^ WifC*4v«(2o©|B 

[0021] HiiK^ufciaiB«ifrctt. mm^-tm^mtmzm&L-x. 
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[0022] bfc^o-c. h ±e«wo w»u^5tid«Hfct©^feor , 

[0023] «|-C«*ftH5»W»4, HflfB g W«triW-St>©-C*9, 6lT©*5**>©t?*)5 

o 

[0024] *»w©-©7^ <«so \z.&z>?*v?*f-*ft*mm^ mmmmm^ 
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[0026] #3PJ3K*5V v-c Hfjtami^^-K/^/v-^^. KJiZMUW^ntz iC 

[0027] ^0^^(OT^^h^5^n^^x-^S^Il]^«^A^$tl^y^T^^^ 
W^tSfjlE^ffix-^f^^A^UT^^^Wi-S^20^W:^I3^^. 
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Mfi-rz&wsyhm&t. sr£^ m^n^ymm^m^n^^y^m ^ 

[0029] ^W^bl-SUOT^^h^^oy^-^S^IilK^^V^^IS^l^ 
[0030] *H?e^v^, IfffB^KD^-K/V^-^^. y^TW^^^W-*^ 

m^hmti^ti^^y^m^t. mmm^imm^m ^}i%:At}^x®Mm:tk 
mmmBummmmmmmm^t\.xm^ir^mi<Dm^m^t. mm 

m<Dmfttiit}&Atiu A±t^tc^ri^m^(DitL^mmm^mts^cx^yh 
^xm^mm^yhm^t. «r£** mm^m^ymm^hmts^fi^^y 
y-m^tK mmmmmmmmm^y^tvxm^fi^tthK, mti^y^m 

[0031] *mwizto^x, mm&i<Dyj-h*^y?fr-s*<Dmfemi)K mimwy-i-v 
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Bijpg&KiltilE^ 

[0032] *»Wfc**l«, m™^^^^^^^^«^ 1<D ^~ K ^ y ^ 
[0033] Z<Dlt*>. #*WfcJtftf*, «*©^ny^-^^ia*T?Mfc^'rv^ it 

[0034] u>*>s *mw\z£tu*. mmf s -?m*tmmto?'-*fe#*M&'* 

[0035] [01]^M©^l<Z>^lfe^J©flt^^i"ia-C&5. 
[Hl2]^B^^^2(O||Jfe^|(^^^i _ 0"C^o 
[®3]^:||PJco^3(D^WJcD^^i-|l|-efe^o 
[@4]^:5iPJoB3c»^iiF!l©^^i _ ia-efc6o 

[05] (a) 7!;^ (c) ittmmnMM<Dmi¥zwtwir%tcfr<D?4vsymxhz>o 

, (b) teifcWk 07 (c) fifc*3Bfl)« 
[g|9]temtm©#tt£^i~III^&3o 
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[0036] 11 — 14 -?W&?.Vhy7W& 
15,16 ^tf— F 

101 g'ffT*— *ff# 

102 ^n^-ff-^- 

103 «raj«ig^(vco) 

104 jBl©7-f— K^y^/V^-^ 

105 fl|glJ«(D-FF) 

106 mtsf—^W 

107 I2»7^- hV<y^/V— ~f 

108 &m^-7? 

109 ^KZXfeffiJtlfe* 

110 (LPF1) 

111 &2©4fcflJfcl&» 

112 m2(Dm^mm(hPF2) 

201 ^{fx-^S-^ 

202 ^y^it-^r 

203 «Effi!H»ISig«(VCO) 

204 ^1(D7W— KV^^—T 9 

205 NU3>J# 

206 m^x-^ft-^ 

207 %$2(D-74—h*s^y?^—y P 

208 ®m^z 

209 #l«MStfBJfctfc* 

210 S51<o«^IhIIS 

211 fg2<D#:*Bifc$fcS£ 
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212 m2<D&&m& 
215 ±u??mmn%- 

301 Silf-^lft 

302 ^n^m^r 

303 Iffiillif(VCO) 

304 ^l©7>f— 

305 »J§£ 

306 W;*J^— *if # 

307 %2<D~74~ Y/^yf/V— "? 

308 W&*S79W® ! S7Y&S) 

309 ^lO&ffiJttSJ* 

310 mi^^HIS^(LPFl) 

311 %2<DfflR\£im 

312 »2©3»^HIJ» (LPF2) 

313 yyr^^wfit^ 
401 ^tvv^ps^M 

402 

403 -turrmw®* 

601 74*-Y*y9flr—'f 

602 te*B*fctfc» 

603 ^HlfS 

604 «J£ffelJ®l3Sig^ 

605 »J2& 

901 ^y^mm^st 

902 {fitfBHaSB^S! 

903 ^ny^WE^gfc 

904 ffitim 

909 w£Gm&m& 
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910 &tett®i& 

912 vs^m&m& 
noi urn*®* 

[0037] ^m\^^h\mmim^ir^<mMmm^mm^xur^mi-^o 
[oo38] ^mMfDmrn^mm^-m^^^xumir^ #mw<D-miM<ni&i&^ %$i<£> 

A^SKA^^A;^-^^ ^20^^ 

mi<Dim&®t\B\® (209) <Dm*im%'&At)Vxmft-rz>ni<£>fMft®& (E)2<d 
210)^:, ni(D^iHis&(2io)36^tti^{f #^a^j^^a^jl, mmmMt^r 

g§(203, mz&nj£MmmM&x»m)&£tiz>)b. ^ y m^^(203) 

frbMtl£frZ>?W?in -^^l^i+Sit^[HS& (209) OM2(DA^«^'Jf MA 
KmW§:\t*f~- ^m^A^L^T3^A^^^A^^ti^»J^t25/^fi-^^<5 

205) Ml(DA^^^A^$^WJIlIi^(205)^^(7)x-^f Jg2tf>A 
^KA^^ifffeSm^ 

^i-^M2(D{4>t=BJt^IeJS§ (®2<D21 1) ^20^^111^ (21 l)<7)m^fa-^ 
^A^bT^i-^2(D^|lIS§(lll2(D212)^, ^D^*?£0g&(2O3)d^m 
^^^^n^f^A^J^^A^U m20^|Hli^(212)^^m^{f^ 

ffi!H»m -^a;M^a^u ffimmtim^m^. ?w?n$L\mm(203)frb 

%m&(205)<Dmwvv*in^bisxm%s£nz>z-tx\ ^01^(205)^2^ 
mt&rn® (21 1) , m<»m9tm& (212) , tm^?vm& (208) «^2o#j§^ 

[0039] £5 K> tzjtfttf , VCO^«B*»«r«!lWt*S*l©7-f — K^y^ 
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[oo4o] mm. ^mn(o^i<Dmmm<D^xiy^-^n^m^<Dmm:^mx^ 0 

[0041] mi^^-K>^/v-^i04tt, &i<&titfHH:«E*i09^ 

«aiB7-fA^) HOfc, «BEffi"J#»fi*(VCO) 103«r«^TVNSo 

[0042] ^2©7-f-hV<y^/^-^107tt, *2«Hft«Jt«E*lllfc, *2©«#iai& (<£ 
tftiKS^WO 112fc, #tfBi/:7*108^ »J^105?r#X.TVN^ o 

[0043] *lfeti6W-:i3V^\ *»J»105tt, ^^^W-^02^0^y^^n^(^ 

nmts-r^o ^^-^^m-^^2^^^^[His&iii^A^$^ y 

7*/?-frb<D7*— ^tftfJJ&Sffi*?*— *fa-5§-106££*b5o 
[0044] fgi, !&20>&*IJfc«3&iO9, nm. tMBUfcJSK:, H9K^bfc«M4«r«fotl|s 

[0045] fltfB'>7*108i*, ^J^.«H6t^i-J:5*^^— K15. 16^ W ^o^y:/ 
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®^»«^jii^iioi*mffi(^^-K(D^y-K^mffi)^^»^ 

[0046] ^^^Tii,VCO103^M^^^^J^«mi^^-K/^y^/V--^10 
4tx ^_^^^(D^2C»7><--K/^^^--7 0 107^^g|bTV^Tt*. ^ 

[0047] r<£>fcfc, 07(a), B7 (b) fc^i-JSfc, t&fe©^:y^f*-^£lHl)fc<D«#lHl 

^(p-;^7^)€t»i^©i^^^^ ®7(c) \zBir£?^ mi 

Ott^ISlKLPFl) 110OI*3fe»*^<,*2««»liI»CLPF2) 112(DB#£ifc 
[0048] *fcB5&#l«b-t\ *mfc«©»^»-OV^-rttW-t-5. 05(a) 75M05(c) 

[0049] *i\ ^m^-^ft^^ffi^jiA/^^lCoV^, H5(a)?:#RibT^0^-r6 
0 125(a) -Cte, gffx-*m^&*S^ *9JJS**y*«4fc*Btt * Jt^tfV^So 
[0050] J|l©tt*Jt«E»l09H:, SMf^-^flr-W)*^^ 

[oosi] »2©tt#BwsB»iiit>. sMt^-^flt*^^^ mmv^-tm 
[0052] z<oit*>. *mm\zx.info femmmtm^ mmfittut* jEmftf-wm 



WO 2005/057840 14 PCT/JP2004/017573 

[0053] mm&m&istz.m&ia*. mi<Dm#®&iio<DM*)mftm<D®o<'ob\. 
[oo54] *nmmizM*. ^2o^-k/^^-^io7«, xv^mmmzm 

[0055] E5(b)te. x-^{f ^^{4+i^@^^^^ v ^o Bl5(b)-rii, 

[0056] H5 (c) ft. ^{f x-^ff ^'fi+B^^^^Mv ^f^^^LTV >£„ ~<D}|r£\ M 
[0057] ^2©7>r— hvW/^-^l07«:, Slfr-^f -^lOli:, »Ji?£m<75:r 

[oo58] ^mmmn. mw^mmm^^^t, fo®mm<D&wzm±£&z>^ttf 

x%z>o £b\z.mmti:?viy?im ^tftz&nmmz s W)wm.-r^t^x^ 0 
[0059] m2«, *mn<D%2<Dmmm<Dmf$.z^irmxtbz> 0 m2%mmirz>b, z.<dmm 

®\<D?ny??-?n*M&n. VCO203£, ^m^~-m^r2oitvcomti<7)ii. 

Y^y^;V--f20A^m^X\^ o *f^«J^205i, gff ir-*20l£»J^205 
^T»Jb7t«^^ffx-^201^O^^^W«^2O^lt^211i: 
s ^^-^^tUi^##^^2(D^lH]^212^, {S^v-^^208^^^5^207 

^208}*, ^^h/v^^o^^-e^^^-cv^o 

[0060] ^«0tJ-Cii,VCO2O3(D^^^M^-t-S^l^^-K/^y^W-^2O 
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4t, ^#ft±m<DM2<D7j—F'<y?^~y207&ftmLX^Z>tilt). VCO203 

[oo6i] mz, 4&smm<owimz<o\i ^xm5Z^mvxm.mirz>o $ftf-^ft©tffi 
tfmAstiw&iz^x. 05(a) &mmvxnw-rz> 0 mmmmmtmm. 

#[!]!&210<D{i^^Mtf<^o<^^ 

-fbi-«o ^2(D^-K/^y^~7 0 207^S^<fc«9¥<ji^*^S:M'fbi-6fci?), IE 

204, 207tt, PHW^fch/^®Rtt^»^«. 
[0062] gff #fl>(ifc«^JItb*:*&-, iltriE^ffiWf&Wfc^T. EI5(b)£# 

[oo63] ^mf-m^-(Dim^mt^m^m^, msec) t^i-j^t-, 

^_ K/ ^/W— y204<D^l(D^lHJS^210«, SAT?*— *flT#<D2£#ja**fc 
[0064] ^(Dtcib, VCO203frb<D?W?m j %te, ^y^WMm^pt^ ^^SbfcJ^ 

^m^MfD^-^m^wM^itm^x^o -<db#. n2<D&miti&&2iu ^ 
-i?#>ym&tt% <Dm2<Dm#m&2i2. rx*. {m*s7#2os<omm^£o, m 
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[0065] iztcmmtv^mm^ tiLWs7*208\z&v, %m T—*<t ^ou^nvxm 

[0066] ^<d£?\z., *mw<Dm2(DmiMmfe. mmvtc&&<D?^yy-T'—?\B\&tmi&v 
wmmm^^^t^mm^m^m^^^t^x^. zbK. 

[0067] m3«, ^p^o^3(D^ii^!jco^^i-ia-efc6o 03&#!SH-5£\ ro^m 

^(D^n^T 1 — *ft£[H8gte. VCO303^ y^r^^^^f ^313£VCO30 

3<o m^tetS^^ Mirz>ni<7>&mit®im309b. m<v^-y*?^* (lpf) 

®i^^-r^l^^lHlgS(LPFl)310i:^L-CV^ o WJ2&305£ N ^{f 
X-^301^WJ^305^T»Jbfdf^^S<f^-^301^(D|iffiM^Wi-^ 
m2^4+BJt^311i:. M2(D^lHl^(LPF2)312i:,{Mv'^308^bto 
m2<D7j— y;^yy-;v—7°Z07*^X\< 
[0068] ^l(D^it^309i^2O^lt^311«, [E]9^bfc«|#tt^o#f|fc 

[0069] ^mmmXit, y^T^^n^f ^-313^i«9, VCOSOS^mSgji^M^ 
i-^^lO^— K'^/V'— ^304^7*— ^S4ffi©l2(7)7^- pV^^/V— ^"3 
07i:^g|b-cv^ o ^.(Dtctb, VCO303&, telS&^^ttfcy^Tl/^'^' 3 ^ 

[0070] xmrnmizzw*. mi<Dm^^3io(Dmmm^^<. m2<Dm^mmi2(D 

$tW*m&£ J £Z>Z.ktfX$Z> 0 

[0071] &mw<D%4<DmMffl<Dmj&z^-rmx&z> 0 m^^m-r^t. ^mm 

ffl<Dy-vyy-7 £ —?n±\3i&fe, VCO203t, ±U^^m^403<Dm 

, y7r^^^n^^m^401^^{f^—^{f#201(D^9#x.^ff5'fel/^lHll^4 
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^205^TmB'Jbfdf^^Sm^-^201^O^^^mi-6^2(D^rffiJt^ 
21 ^20^HJS&(LPF2)212i:, ^v-7^208^^^2<D^— 
:/207£WL-CV ^ 0 

[0072] Ml^ ; l : ait^209i^2(D^Jt^211^, m9^^bfc#tt$r«FO#ftb, 
[0073] *M1&MX»n, -£U?#m$&402(DmMt-B-b. VCO203<DM£jm^r<D$Lm£®i 

vco|§^^#:^$iJ^-r^mi^7^-Hv^^^-^ c 204i!, 

ffi(DM2(D7^-K>'^^^-7 P 207/5^^|L-CV>?. o 
[0074] VCO203J2, y^rl^^ti^f -^401t^#!£i2:f;:**, f—?m%*k n$L<D 

[0075] $<bt^ ^WiHc&vv-t, gft x-^fi ^^^voHm^ vyr^*? 

jgiRU rtvt-iO, Sff^— ^B-^201i-, VCO203^ib^P^{f ^SrfttflP 

m.m-r^t^x^ 0 

[0077] ^<D£?{^ ^MMMfcXtl^ XV^^yf^mm, £j£Ufc*ny*S£ft-£ 
[0078] ^BJ«r±fS^i£^Jl^gPL-Clft0JLfc^, ^PJ{*±|B^WJ^>«^(- 
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f 

mmmmm^mmm^y^m^ti^x^ mm^y^n^mm^hmti^ti^ 

m mm^KDy^-h'^y^—y°i-i. 

m?&w±mmmMm^bM±>£ti%?^y?im^rb. mm^mf-^m^rt^A 

mW.%2<Dy^—Y^y9^—y°\^ 

mu^m^-m^Atj-rzmm&t. 
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^^^^xtib^mm^mmmm^xm^fimts^fi^ 
^^i^tmm^m^-^m^t(Dimm^mir^m2<Dim^m^t^ 

mmm^m^m^nm^y^K mmmiRxf^^y^-Y^y^-^xm 
[5] mumi<Dyj-v^yy~^-y°n. 

^t&At)vx&mm:&WiMirzmi<D&ffi&&\Ei&t, 
mm^n&tvx^-r^mi^w^u^h, 

ffl&M2<»74—Y'*i?9A'—7'^ 

mm^t^—y-m^Atittmzm&b, 
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[6] HfjlB^l^+BJt^lUS&/5^ wrmtvyy-m ^bm$*ftMt1rZ>\t ^rbl^X, ittfiB 

&At)isX&mmz&wirz%i<D&mit%tm&b, 
mm^m&bvxw&irz&wmftm&b, 

mU%2<Dy4—Y'^yV^~-y*\^ 

mi^\%?~z\%^*Attm&m%b, 

mm^2^mit^^(Dmt}^m^i-^m2(Dm^^b. 
mmmmmmmmmm^m^ti^^y^it^b, mm&2<Dm&\Ei&<nffift 
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8©&2©A;&«t-#3SA;*;£*U 

^-^A^l-itflEA^x-^f^A^U ^pyM**ia^^US'J 
ffl^05/^f-^{-S<3#|frfSA^^-^f-t^»JL, w^^^x-^t^m 

20ffi^-lHlj^/?)^^W^m-^M^f-^A^^^A^U ^ietti^{f#t-s^ 
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fffiem^-^f^ifrfeA^x-^ 
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C2oo5^4^i8H(i8. 04. o 5 > mmmmm&m : mmm®<Dm i&<Dmm 7 

l*MiE$*Lfc ; tifeOfjfjfccDiBHIiMfc L. (II) ] 

MlB^2<^4BJt|JElHlE&<Dffi^«rS[^i-5m20^IeIKi:, 
ttl&fc&A^U A*Ufc*n;y*flr*©<fc*IS\ A^LfcftGi&M^ffi^cij&CT^ 

m mmmi<DiiLteik%i\Bi&7bK wm?nv?fg&b&ft&ik&rz>m*ki.Xs tufa 
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